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For the past four years RSKERL has evaluated sampling procedures for the collection of representative, acc'lnle, and 
reproducible ground-water samples for metals analysis. Research at d1rce different field sites has shown tlw the method 
by which samples are coUecled has a greaJa' imJ)ICt on sample quality. accuracy. and reproducibility than whether the 
samples are filtered or noc.. The research has shown that sample coUection pra::tices which induce anifx:ially high levels 
of IW'bidity have the gn:au:st negative impact on sample quality with respect to metals analyses. Asa result of this wert. 
the RSKERL research team recommends the use of low flow rateS during bocb purJing and sampling, placing the 
sampling intake at the desired sampling point. minimal dislurblnce of the ugnaru WIIC'l column above the saeened 
iJuelval. monitoring water quality indjcal()rs duringpurJing, minimizatiat of aunospheric cootact with samples. and the 
coUectioo of unfiltered samples for metals analyses. 

At Pinal Creet near Globe, AZ. at 1 copper mining wure site. research showed that the use of a high speed (12-92 L/ 
min) submersible pump p-oduced excessive wrbidity, lqer suspended panicles. and the greateSt difference in meWs 
coocanrations between ftltt:red and unfahaed sam plea (Puis, R. W .IDd MJ. Barcelona. ~Waste cl Hazardous 
Materials. V.6.No.4,1989andPuls.R.W.,J.H.E)'dllner,andR.M.Powdl.EPA16001M-90m:3,Dcc .• l990). During 
pulling and sampling several waa.er quality parameter~ were continuously monilored. It was observed lhll pH. 
Lemper'llW'e. and specific conducWICC equihlnlec1 in less than 1 casing volwne, while dissolved oxygen and redox 
generally required 1-2 casinl volwnes. and turbidily sJ.iahtly more using 1 bladder pump 11 0.6 L/min. 

The second site sllldied was a chrome wmery sire Dell' Saco, ME. Rese.arch here demonsuated the ineffectiveness of 
dedicated bailers for the collection d represema&ive mell1 samples. Inconsistent operaaor usage together with excessive 
pulling geocrally resulted in excessive turbidity(> 100 N'IUs) and large differences in concanrations between filtaed 
and unfiltered meral samples (Puls. R. W ., R.M. Powell, D.A. C1art.. and CJ. Paul EP A/6001M/M-91,()40, July, 1990). 
The use of low rare purJing with 1 perislaltic pump (0.2~.3 L/miD) coosis&e:ntly produced filtered and unfiltered samples 
which showed no signifx:aru differences in meWs conccnlrllions. Turbidity levels were generally less than 5 N'IUs. 
~ in the fme 1extured gJacial till overburden wells. The response of ground-waa.er quality indica&ors was similar to 
.thai observed 11 Globe except that the parametaS often equilibra&ed Casler with the slightly Iowa- pumping rates used 
at Sa::o. 

The third site was a chrome plating facility near Elizabelb City, NC, where several sampling devices were evalualed 
including a bailer. and perislaltic. bladder, and low-speed submersible pumps. As lllhe other sires. indica&or war.er 
quality parame!US wen: continuously monilorcd during purJina and sample colJection. Similar 10 lhe other sires, specific 
.::.7~.U. "H. md iO:mperatu•e were the :u..t iCDiilive parameiWS morait.:Rd, atia.i.l;lii ~;- ~ q;aie·.-:;. 
Dismlved oxysen, redox, and 1Urbidity were more leftsilive, as were chromium concentrations. with equilibrium being 
reached in less thiD 3 c:uinl voluma with low flow rues (0.2~.5 L/min). With exception of the bailer. the other devices 
produced filtered llld aafiltaed concennlioos which were not significant.ly differenL Not only wen: the bailed ftltered 
and unfula"ed ,.....lipific:antly clift"erent, but lhe anf"allaed vlllues were 2 to 3 times higher than periSllltic values. 

As 1 resull of this re:arch. the Saco and AubmD Ra.d Supedund Sites have recently implemented its findings in 
moniiOI'ing at the sites, and preliminary results a consistent with those of RSKERL It is inautively obvious lhallbe 
proposed methods induce the least disturbance 10 the sampled zones pnxhx:ing low rurbidity samples with minimal 
handling and negligible chemical or physical alla'lliaal. While additional time is spent due to the use of low Oow ru:a. 
compensation is obcained by eliminating the need ror fillntion, ~volumed purpd waler during sampling, and 
the need for less resllllpling 10 address inconsistent data resuJas. 
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